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In the title compound, C 38 H32N 2 02, the pyrrolidine ring 
adopts an envelope conformation, whereas the cyclohexanone 
ring in the tetrahydronaphthalene fused-ring system adopts a 
half-chair conformation. The benzyl ring is oriented at an 
angle of 67.1 (1)° with respect to the naphthyl ring system. 
Four intramolecular C— H- ■ O close contacts and C— H- ■ tt 
interaction are observed. In the crystal, molecules associate 
via C— H- ■ O hydrogen bonds, forming a C(12) chain motif 
along the ac plane. 

Related literature 

For general background to pyrrolidine derivatives, see: 
Mendoza et al. (2011); Morais et al. (2009); Pettersson et al. 
(2011); Shi et al. (2011). For a related structure, see: Selva- 
nayagam et al. (2011). For the superposition of related struc- 
tures, see: Gans & Shalloway (2001). For ring-puckering 
parameters, see: Cremer & Pople (1975); Nardelli (1983). 




Experimental 

Crystal data 

C38H32N2O2 
M, = 548.66 
Monoclinic, P2i/c 
a = 12.6084 (6) A 
b = 14.3751 (7) A 
c = 17.4021 (9) A 
/3 = 110.057 (1)° 

Data collection 

Bruker SMART APEX CCD area- 
detector diffractometer 
7081 measured reflections 

Refinement 

R[F 2 > 2a(F 2 )] = 0.065 

wR(F 2 ) = 0.149 

S = 1.06 

7081 reflections 



V = 2962.8 (3) A 3 
Z = 4 

Mo Ka radiation 
ii = 0.08 mm~' 
T = 292 K 

0.22 x 0.20 x 0.18 mm 



7081 independent reflections 
4812 reflections with / > 2a(I) 



380 parameters 

H-atom parameters constrained 
Ap m , x = 0.19 e A" 3 
Apmi,, = -0.14 e A~ 3 



Table 1 

Hydrogen-bond geometry (A, °). 

Cg is the centroid of the N2/C5/C1/C11/C6 ring. 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


C26-H26-01' 


0.93 


2.54 


3.399 (3) 


154 


C3-H3- ■ 02 


0.98 


2.28 


2.815 (2) 


113 


C4-H4B- ■ Ol 


0.97 


2.46 


3.055 (2) 


120 


C10-H10-O2 


0.93 


2.53 


3.182 (3) 


127 


C12-H12.4- ■ Ol 


0.97 


2.38 


3.078 (2) 


128 


C13-H13^-Cg 


0.97 


2.56 


3.238 (2) 


127 


Symmetry code: (i) —x - 


rl.V + i. -Z- 









Data collection: SMART (Bruker, 2001); cell refinement: SAINT 
(Bruker, 2001); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 (Farrugia, 1997) and PLATON (Spek, 2009); software 
used to prepare material for publication: SHELXL97 and PLATON. 

SS acknowledges the Department of Science and Tech- 
nology (DST), India, for providing computing facilities under 
the DST-Fast Track Scheme. SS also thanks the Vice Chan- 
cellor and management of Kalasalingam University, Krish- 
nankoil, for their support and encouragement. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: NG5180). 
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l"-Benzyl-l'-methyl-4'-(naphthalen-l-yl)naphthalene-2-spiro-3'-pyrrolidine-2'-spiro-3"-indoline- 
l,2"-dione 

S. Selvanayagam, B. Sridhar, P. Saravanan and R. Raghunathan 
Comment 

Pyrrolidine derivatives are dual norepinephrine reuptake inhibitors and 5-HT(2A) partial agonists (Pettersson et ah, 201 1). 
These derivatives are also used as peptide deformylase inhibitors (Shi et ai, 201 1). These derivatives possess anti-angiogenic 
(Morais et al., 2009) and antimalarial (Mendoza et ai, 201 1) activities. In view of these importance and continuation of our 
work on the crystal structure analyis of spiro-pyrrolidine derivatives, we have undertaken the crystal structure determination 
of the title compound, and the results are presented here. 

The X-ray study confirmed the molecular structure and atomic connectivity for (I), as illustrated in Fig. 1. The geo- 
metry of all the ring systems (except benzyl ring) in the present structure is comparable with the related reported structure 
(Selvanayagam et al, 2011). Fig. 2 shows a superposition of the pyrrolidine ring of (I) with this related reported structure, 
using Qmol (Gans & Shalloway, 2001); the r.m.s. deviation is 0.044 A. 

The sum of the angles at Nl of the pyrrolidine ring [335.3°] and N2 of the oxindole ring [360.1°] are in accordance 

with sp 3 and sp 2 hybridizations. The widening of the C21— C22 — C23 and C21 — C30— C29 bond angles [123.2 (2)° and 
121.9 (2)°, respectively] are due to the short contacts H3-H23 (2 A) and H4B-H30 (2.1 A). 

Pyrrolidine ring is in an envelope conformation, with puckering parameters = 0.420 (2) A and (p = 1 7 1 .9 (3) °, and with 
atom C4 deviating -0.587 (2) A from the least-squares plane passing through the remaining four atoms (N1/C1-C3) of that 
ring (Cremer & Pople, 1 975). The cyclohexanone ring in the tetrahydro naphthalin ring system has a half-chair conformation 
with the lowest asymmetry parameters of AC2(C12-C13) = 0.093 (1)° (Nardelli, 1983). The mean plane of oxindole ring 
system make a dihedral angles of 44.0 (1) and 82.7 (1)°, respectively with respect to the naphtyl group systems and benzyl 
ring. The benzyl ring is oriented at an angle of 67.1 (1)° with respect to the naphthyl ring system. 

The molecular structure is influenced by four intramolecular C — H-0 close contacts and C — H—ji interaction. Atoms 
01 and 02 act as a bifurcated acceptor for these four C — H - 0 intramolecular close contacts. In the molecular packing, 
C — H--0 hydrogen bonds involving atoms C26 and 01 link symmetry-related molecules to form C(12) chain motif in the 
unit cell. (Fig. 3 and Table 1). 

Experimental 

To a mixture of N-Benzyl isatin (lmmol), sarcosine (lmmol) and 2-napthalidene- 1,2,3,4-tetrahydronaphthalene-l-ones 
(lmmol) was added and heated under reflux in methanol (20ml) until the disappearance of the starting materials as evid- 
enced by TLC. The solvent was removed under vacuo. The crude product was subjected to column chromatography using 
petroleum ether-ethyl acetate as eluent. Single crystals were grown by slow evaporation from methanol. 
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Refinement 

H atoms were placed in idealized positions and allowed to ride on their parent atoms, with C — H distances of 0.93-0.97 
A, and Uiso(H) = 1.5U e q(C) for methyl H and Uiso(H) = 1.2U e q(C) for all other H atoms. During the structure analysis, 
it was observed that the unit cell contains large accesible voids in the crystal structure which tend to host unpredictable 
disordered solvent molecules. This affects the diffraction pattern, mostly a low scattering angles and was corrected with the 
SQUEEZE program (Spek, 2009). 



Figures 




Fig. 1. The molecular structure of the title compound, showing the atom-numbering scheme. 
Displacement ellipsoids are drawn at the 30% probability level 




Fig. 2. Superposition of (I) (red) with the similar reported structure of Selvanayagam etal. 
(2011) (blue). 



Fig. 3. Molecular packing of the title compound, viewed along the c axis; H-bonds are shown 
as dashed lines forms a C(12) chain motif in unit cell. For the sake of clarity, H atoms, not in- 
volved in hydrogen bonds, have been omitted 
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1 "-Benzyl-1 '-methyl^'^naphthalen-l-yOnaphthalene^-spiro-S'-pyrrolidine- 2'-spiro-3"-indoline-1,2"-dione 



Crystal data 




C38H32N2O2 


_F(000) = 1 1 60 


M r = 548.66 


D x = 1.230 MgnT 3 


Monoclinic, P2\lc 


Mo Ka radiation, X = 0.71073 A 


Hall symbol: -P 2ybc 


Cell parameters from 19526 reflections 


a = 12.6084 (6) A 


6 = 2.4-28.3° 


b= 14.3751 (7) A 


H = 0.08 mnT 1 


c= 17.4021 (9) A 


T=292K 


(3= 110.057 (1)° 


Block, colourless 


K= 2962.8 (3) A 3 


0.22 x 0.20 x 0.18 mm 


Z=4 





Data collection 



Broker SMART APEX CCD area-detector 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

co scans 

7081 measured reflections 
7081 independent reflections 



4812 reflections with / > 2c(7) 
R int = 0.000 

6max = 28.0°, 9 m j n = 1.7° 

A = -16— »15 
£ = 0^18 
/=0^22 



Refinement 

Refinement on 
Least-squares matrix: full 
R[F 2 > 20CF 2 )] = 0.065 
wR(F 2 ) = 0.149 
S= 1.06 

7081 reflections 
380 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 



w = l/[c 2 (F 0 2 ) + (0.0582P) 2 - 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 
Ap ma x = 0.19eA- 3 
Ap mi „ = -0.14eA~ 3 



0.6156P] 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 
in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 
for estimating esds involving l.s. planes. 
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Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , convention- 
al R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculat- 
ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F are statistically about twice 
as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 
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Atomic displacement parameters (A 2 ) 
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ioy.5 
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ioy.5 
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1 nn c 

ioy.5 
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ioy.5 
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ioy.5 
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JNz — Ciz — Cii 
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JNz — Ciz — HizA 


1 AO A 

106.4 
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Cii — Ciz — HizA 
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106.4 
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JNz — Ciz — HizB 


1 AO A 
106.4 
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Cii — Ciz — HizB 


1 AO A 
106.4 


mi a ni m lo 
HizA — Ciz — HizB 


1 A"7 C 
10/. 5 


no r^n r^iA 
Ci5 — Cii — Ci4 


1 1 o i"7 /1 n\ 
116.2/ (iy) 


piq r^n r^n 
CiO — Cii — Ciz 
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120.6 (2) 


pir piJ T-TT/I 

Ci5 — Ci4 — Hi4 


i i n n 

ny./ 


r^n n^ T_rl/l 
Cii — Ci4 — Hi4 


i i n h 

ny./ 
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120. i 
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119.9 (2) 


C36— C37— H37 


120.1 


C38— C37— H37 


120.1 


C33— C38— C37 


121.15 (19) 


C33— C38— H38 


119.4 
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1 cn & c ( 1 c\ 
Ijy.OO (Ij) 


p/i pi pi 1 pm 
C4 — C3 — Cz 1 — C3U 


"5 1 /i n\ 
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3.0 (3) 
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-177.2 (2) 


C8— C9— CIO— Cll 


-0.4 (3) 


C22— C27— C28— C29 


0.9 (3) 


C9— CIO— Cll— C6 


2.1 (3) 


C27— C28— C29— C30 


-2.3 (3) 


C9— CIO— Cll— CI 


176.24 (18) 


C22— C21— C30— C29 


1.1 (3) 


C7— C6— Cll— CIO 


-2.1 (3) 


C3— C21— C30— C29 


-178.35 (18) 


N2— C6— Cll— CIO 


175.08(16) 


C28— C29— C30— C21 


1.3 (3) 
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p~7 p/: pi i p 1 
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1"7"7 AC ( \ £.\ 
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C5— CI— Cll— C6 


0.08(17) 


C33— C34— C35— C36 




0.0 (4) 


C2— CI— Cll— C6 


-122.36 (16) 


C34— C35— C36— C37 




0.0 (4) 


C20— C2— CI 2— C13 


53.7 (2) 


C35— C36— C37— C38 




0.0 (4) 


C3— C2— CI 2— C13 


175.74 (15) 


C34— C33— C38— C37 




-0.1 (3) 


CI— C2— CI 2— C13 


-67.0 (2) 


C32 — C33 — C38 — C37 




178.8 (2) 


C2— CI 2— CI 3— C14 


-58.2 (2) 


C36 — C37 — C38 — C33 




0.1 (3) 


Hydrogen-bond geometry (A, °) 










Cg is the centroid of the N2/C5/C1/C11/C6 ring. 








D—H-A 


D — H 


R—A 


D-A 


D — H 


C26— H26 -01' 


0.93 




o oqq (X\ 
3.3W (3) 


1 

1 JH 


C3— H3-02 


0.98 


T T O 

2.28 


't O 1 C 

2.815 (2) 


1 1 O 

113 


C4— H4B -Ol 


0.97 


2.46 


3.055 (2) 


120 


CIO— H10-O2 


0.93 


2.53 


3.182 (3) 


127 


C12— H12A-01 


0.97 


2.38 


3.078 (2) 


128 


C13— H13A-Cg 


0.97 


2.56 


3.238 (2) 


127 


Symmetry codes: (i) -x+l, y+l/2, - 


-z+1/2. 
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